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• Methionine 

19 amino acid secretion 
signal sequence 
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IS 

ATG AAA CTT GTC TTC CTC GTC CTG 
net lys leu val uhe leu val leu 
I 

66 

TGT CTG GCT GGC CGI AGG AG A AGG 
cys leu ala giy arg arg arg arg 
17 

114 

CAA CCC GAG GCC AC A AAA TGC TTC 
gin pro glu ala rhr lys cvs Dhe 
33 

162 

GIG CGT GGC CCT CCT GTC AGC TGC 
val arg gly oro o:o val ser cys 
49 

210 

TGT ATC CAG GCC ATT GCG GAA AAC 
cys lie gin ala lie ala glu ase 
65 

25S 

GCT GGT TTC ATA TAG GAG GCA GGC 
gly gly phe ile tyr glu ala gly 
81 

306 

GTA GCG GCG GAA GTC TAC GGG ACC 
val ala ala glu val tyr gly th~ 
97 

354 

TAT GCC GTG GCT GTG GTG AAG AAC 
tyr ala val ala val 'val lys lys 
113 
402 

CTG CAA GGT CTG AAC TCC TGC CAC 
leu gin gly leu lys ser cys his 
129 
450 

TGG AAT GTG CCT ATA GGG AC A CTT 
trp asn val i?ro ile glv thr l*u 
145 



GAATTCC GACCGCAGAC 

CTG TTC CTC GGG GCC CTC GGA CTG 
leu phe leu gly ala leu gly leu 

AGT GTT CAG TGG TGC ACC GTA TCC 
ser val gin trp cys rhr val ser 

CAA TGG CAA AGG AAT ATG AG A AG A 
gin trp gin arg asn net arg arg 

ATA AAG AG A GAC TCC CCC ATC CAG 
Lie lys arg asp ser pro ile gin 

AGG GCC GAT GCT GTG ACC CTT GAT 
arg ala asp ala val rhr leu asp 

CTG GCC CCC TAC AAA CTG CGA CCT 
leu ala pro tyr lys leu arg pro 

GAA AG A CAG CCA CGA ACT CAC TAT 
glu arg gin pro arg rhr his tyr 

GGC GGC AGC TTT CAG CTG AAC GAA 
gly gly ser phe gin leu asn glu 

ACA GGC CTT CGC AGG ACC GCT GGA 
rhr gly leu arg arg rhr ala gly 

CGT CCA TTC TTG AAT TGG ACG GGT 
arg pro phe leu as a trp thr gly 
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498 

CCA CCT GAG CCC ATT GAG GCA GCT GTG GCC AGG t TC TTC TCA GCC 'GC 
pro pro glu pro ile glu ala aia val ala-arg phe phe ser ala ser 

1 U 1 

546 

TGT GTT CCC GGT GCA GAT AAA GGA CAG TTC CCC AAC CTG TCT CGC CTG 
cys val pro gly ala asp lys gly sin phfi pro asa lftu cy ; a _ g ^ 

594 

TGT GCG GGG ACA GGG GAA AAC AAA TGT GCC TTC TCC TCC CAG GAA CCG 
cys ala gly thr gly glu asa l ys cys &la ?he ser ser gla gl J p _ Q 

642 

TAC TTC AGC TAC TCT GGT GCC TTC AAG TGT CTG AGA GAC GGG GCT GG* 
tyr phe ser tyr ser gly ala phe lys cys leu arg asp gly ala gly 

690 . 

GAC GTG GCT TTT ATC AGA GAG AGC ACA GTG TTT GAG GAC CTG TCA GAC 
as ? val aia phe lie arg glu ser thr val phe glu aso leu ser aso 

738 

GAG GCT GAA AGG GAC GAG TAT GAG TTA CTC TGC CCA GAC AAC ACT CGG 
glu ala glu arg as? glu tyr glu leu leu cys pro as? asa thr arg 

786 

AAC CCA GTG GAC AAG TTC AAA GAC TGC CAT CTG GCC CGG GTC CC~ TCT 
-ys pro val as? lys phe lys asp cys his leu ala arg val pro ser 

834 

CAT GCC GTT GTG GCA CGA ACT GTC AAT GGC AAG GAG GAT GCC AT C TGG 
his ala val val ala arg ser val asa gly lys glu asp ala ile tr? 

832 

AAT CTT CTC CGC CAG GCA CAG GAA AAG TTT GGA AAG GAC AAG TCA CCG 
as* leu leu arg glu ala gin gla iys phe gly lys asp lys ser pro 

930 

AAA TTC CAG CTC TTT GGC TCC CCT ACT GGG CAG AAA GAT CTG CTG TTC 
-ys pae gla leu pne gly ser pro ser gly gin iys asp leu leu phe 

978 

AAC GAC TCT GCC ATT GGG TTT TCG AGG CTG CCC CCG AGG ATA GA T TC^ 

-Lys as? ser ala ile ely z>b° s=- Vi i , , 

3 ? j & 3 ■ ~ C -S % s - ?-o pro arg ile asp ser 

1026~ 

GGG CTG TAC CTT GGC TCC GGC TAC TTC ACT GCC ATC CAG AAC T~G ^GG 
gly leu tyr leu gly ser gly tyr phe thr aia ile gin -a sr. leu arg 
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1074 

AAA AGT GAG GAG GAA GTG GCT GCC CGG CGT GCG CGG GTC GTG TGG TGT 
lys ser glu glu glu val ala ala arg arg ala arg val val trp cys 
353 
1122 ' 

GCG GTG GGC GAG CAG GAG CTG CGC AAG TGT AAC CAG TGG AGT GGC TTG 
ala val gly glu gin glu leu arg lys cys asn gin trp ser gly leu 
369 
1170 

AGC GAA GGC AGC GTG ACC TGC TCC TCG GCC TCC ACC ACA GAG GAC TGC 
ser "glu gly ser val thr cys ser ser ala ser thr thr glu asp cys 
385 
1218 

ATC GCC CTG GTG CTG AAA GGA GAA GCT GAT GCC ATG AGT TTG GAT GGA 
ile ala leu val leu lys gly glu ala asp ala net ser leu asp gly 
401 IS*"* 
1266 

GGA TAT GTG TAC ACT GCA GGC AAA TGT GGT TTG GTG CCT GTC CTG GCA 
gly tyr val tyr thr ala gly lys cys gly leu val pro val leu ala 
417 
1314 

GAG AAC TAC AAA TCC CAA CAA AGC AGT GAC CCT GAT CCT AAC IGT GTG 
glu asn tyr lys ser gin gin ser ser asu pro asp pro asn cys val 
433 
1362 

GAT AG A CCT GTG GAA GGA TAT CTT GCT GTG GCG GTG GTT AGG AGA TCA 

asn arg nro val glu gly tyr leu ala val ala val val arg arg ser 
449 

1410 

GAC ACT AGC CTT ACC TGG AAC TCT GTG AAA GGC AAG AAG TCC TGC CAC 
asp thr ser leu thr trp asn ser val lys gly lys lys ser cys his 
465 
1458 

ACC GCC GTG GAC AGG ACT GCA GGC TGG AAT ATC CCC ATG GGC CTG CTC 
thr ala val asn arg thr ala gly trp asn ile nro met gly leu leu 
481 
1506 

TTC AAC CAG ACG GGC TCp TGC AAA TTT GAT GAA TAT TTC AGT CAA AGC 
phe asn gin thr gly ser cys lys phe asp glu tyr nhe ser gin ser 
497 
1554 

TGT GCC CCT GGG TCT GAC CCG AGA TCT AAT CTC TGT GCT CTG TGT ATT 
cys ala pro gly ser asp nro arg ser asn leu cys ala leu cys ile 
513 
1602 

GGC GAC GAG CAG GGT GAG AAT AAG TGC GTG CCC AAC AGC AAT GAG AGA 
gly asp glu gin gly glu ash lys cys val pro asn ser asn glu arg 
529 

FIG. 2C 



1650 

TAC TAC GGC TAC ACT GGG GCT TTC CGG TGC CTG GCT GAG AAT GCT GGA 
tyr tyr gly tyr thr gly ala phe arg cys leu ala glu asn ala gly 
545 
1698 

GAC GTT GCA TTT GTG AAA GAT GTC ACT GTC TTG CAG AAC ACT GAT GGA 
asp val ala phe val lys asp val thr val leu gin asn thr asp gly 

1746 

AAT AAC AAT GAG GCA TGG GCT AAG GAT TTG AAG CTG GCA GAC TTT GCG 
asn asn asn glu ala trp ala lys asp leu lys leu ala asp phe ala 

1794 

CTG CTG TGC CTC GAT GGC AAA CGG AAG CCT GTG ACT GAG GCT AGA AGC 
leu leu cys leu asp gly lys arg lys pro val thr glu ala arg ser 

1842 

TSC CAT CTT GCC ATG GCC CCG AAT CAT GCC GTG GTG TCT CGG ATG GAT 
cys his leu ala net ala pro asn his ala val val ser arg met asp 

1890 ^ 

AAG GTG GAA CGC CTG AAA CAG GTG CTG CTC CAC CAA CAG GCT AAA TTT 
625 Val 8lU arg leU lyS gln val leu leu his Sin gin ala lys phe 

1938 

GGG AGA AAT GGA TCT GAC TGC CCG GAC AAG TTT TGC TTA TTC CAG TCT 
gly arg asn gly ser asp cys pro asp lys phe cys leu phe gin ser 

1986 

GAA ACC AAA AAC CTT CTG TTC AAT GAC AAC ACT GAG TGT CTG GCC AGA 
glu thr lys asn leu leu phe asn asp asn thr glu cys leu ala arg 

2034 

CTC CAT GGC AAA ACA ACA TAT GAA AAA TAT TTG GGA CCA CAG TAT GTC 
leu his gly ly S thr thr tyr glu lys tyr leu gly pro gin tyr val 

2082 

GCA GGC ATT ACT AAT CTG AAA AAG TGC TCA ACC TCC CCC CTC CTG GAA 

689 ly? lyS CyS Ser thr Ser pro leu leu 8 lu 

2130 

GCC TGT GAA TTC CTC AGG AAG TA4. 

ala cys glu phe leu arg lys *** ACCGAA, GA4GATGGCC CAGCTCCCCA 
2180 

AGAAAGCCTC AGCCATTCAC TGCCCCCAGC TCTTCTCCCC AGGTGTGTTG GGGCCTTGGC 
2240 

TCCCCTGCTG AAGGTGGGGA TTGCCCATCC ATCTGCTTAC AATTCCCTGC TGTCGTCTTA 
2300 

GCAAGAAGTA AAATGAGAAA TTTTGTTGAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA 
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EXPRESSION OF RECOMBINANT HUMAN 
LACTOFERRIN PROTEIN FROM hLF cDNA 
(COS M6 - CELLS) 
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Mature « -Amylase 

«-Amlase Signal Sequence | 

1 ) — Al aLeuAl aAl aThrProAl aAspTrpArgSerGl nSer 

Mature Human Lactoferrin 

Lactoferrin Signal Sequence | 

2) : CysLeuAlaGlyArgArgArgArgSerValGlnTrpCys 



Mature Recombinant Lactoferrin 

°<: -Amylase Signal Sequence | 
3) — AlaLeuAlaAlaGlyArgArgArgArgSerValGlnTup* 
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1 KNNNGAGCC7 7CG7TCCGGA C7CGCCCCAG GACGCCAGCC CATGAAGCTC 

51 TTCGTCCCCG CCCTCCTGTC CC7TGGAGCC C7TGGAC7G7 G7C7GGC7GC 

101 CCCGACGAAA AACCTTCGA7 CGTGTACCA7 CTCCCAACC7 GAG7GG7TCA 

151 AATGCCGCAG AT GG CAGTGG ACGATGAAGA AGCTGGG7GC TCCC7C7ATC 

201 ACCTGTGTGA GGCGGGCCTT TGCCTTGGAA TGTATTCCGG CCATCGCGGA 

251 GAAAAAGGCC GATGCTGTGA CCCTGGATGG TGGCATGGTG TTTGAGGCGG 

301 GCCGGGACCC CTACAAACTG CGGCCAGTAG CAGCAGAGAT CTATGGGACG 

351 AAAGAGTCTC C C CAAA C C C A CTATTATGCT GTGGCCGTCG TGAAGA\GGC 

401 C AG C AACTTT CAGCTGGACC AGC7GCAAGG CCGGAACTCC TGCCATACCG 

4 51 GCCTTGGCAG G7CCCC7GGC TGGATCATCC CTATGGGAAT CCT7CCCCCG 

501 TACTTGAGCT GGACAGAGTC ACTCGAGCCC CTCCAGGGAG C7GTGCC7AA 

551 A77C77C7C7 GCCAGC7G7C 77CCC7GCA7 7GA7AGACA*. CCA7ACCC£A 

601 ACC7G7G7CA AC7G7GCAAG CGGGAGCGGC AGAACCAG7G 7CCC7CC7CC 

651 7CCCGGGAAC CA7AC77CGG 77ATTC7GG7 CCC77CAAC7 G7C7GCAGGA 

701 CGGGGC7GGA GACC7GGC77 77C77AAAGA GACGACAG7G 77TGAGAAC7 

751 7CCCAGACAA GGCTGACAGG GACCAG7A7G AGC77C7C7G CC7CAACAAC 

801 AG7CGGGCGC CAG7GGA7GC G77CAAGGAC 7GCCACC7GG CCCAGG7CCC 

S51 77C7CA7GCT G7CG7GGCCC GAAG7G7GGA 7GGCA^GGAA GAC77GA7C7 

901 GGAAGC77C7 CACCAAGGCG C AG G AGAAA7 C7CGAAAAAA CAAC7C7CGC 

951 AGC77CCAGC 7C777GGC7C 7CCACCCGGC CACACGCACC 7CC7G77CAA 

1001 AGAC7C7GC7 C77GGG7T77 7CACGA7CCC C7CCAAGG7A CA77CGGCCC 

1051 7G7ACC7GGG C7CCCGC7AC 77GACCACC7 7GAAGAACCT CAGCG AAAC7 

1101 GCGGAGGACG 7GAAGGCGCG G7ACACCAGG G7CG7G7GG7 G7GCCG7GCC 

1151 ACC7GAGGAG CAGAAGAAG7 CCCAGCAG7G GACCCACCAG AGCGGCCAGA 

1201 ACC7GACC7C 7GCCACCGCC 7CCACCAC7G ACGACTCCA7 CG7CC7CG7C 

1251 C7GAAAGGGG AACCAGATCC CC7GAAC77G CA7GGAGGAT ATA7C7ACAC 

1301 TCCGGCCAAC 7G7GGCC7GG 7GCC7C7CC7 GGCAGAGAAC CGCAAATCC7 

1351 CCAAACACAG 7ACCC7AGA7 . 7G7G7GC7GA GACCAACCCA AGGG7ACC77 

KOI GCCGTGGCAG 77C7CAAGAA AGCAAA7GAG GGCC7CACAT GGAA77C7C7 

FIG. 14A 



1451 


GAAAGACAAG AAGTCGTGCC 


1501 


ACATCCCCAT GGGCCTGAtC 


1551 


GAATTCTTTA GTCAGAGCTG 


1601 


CTGTGCCTTG TGTGCTGGCG 


1551 


ACTCTAAGGA GAAGTACTAT 


1701 


GAGGACGTTG GGGACGTTGC 


1751 


CACGAATGGA GAGAGCACTG 


1801 


ACTTCAGGTT GCTCTGCCTC 


1851 


CAGAGCTGCC ACCTGGCGGT 


1901 


CGATAGGGCA GCACACGTGA 


1951 


TTGGGAAAAA TGGAAAAAAC 


2001 


GAAAC CAAAA ACCTTCTGTT 


2051 


TGGAGGCAGA CCAACGTATG 


2101 


CCATTGCCAA CCTGAAAAAA 


2151 


GCCTTCCTGA CGAGGTAAAG 


2201 


CCTCAGCTCC TCCCTGCTCT 


2251 


CCTCTCCCTT CCTGAAGTCG 


2301 


TTCCCTGCTG TCATTTTAGC 


2351 


A 



ACACCGCCGT GGACAGGACT GCAGGCTGGA 
GTCAACCAGA CAGGCTCCTG CGCATTTGAT 
TGCCCCTGGG GCTGACCCGA AATCCAGACT 
ATGACCAGGG CCTGGACAAG TGTGTGCCCA 
GGCTATACCG GGGCTTTCAG GTGCCTGGCT 
CTTTGTGAAA AACGACACAG TCTGGGAGAA 
CAGACTGGGC TAAGAACTTG AATCGTGAGG 
GATGGCACCA GGAAGCCTGT GACGGAGGCT 
GGCCCCGAAT CACGCTGTGG TGTCTCGGAG 
AACAGGTGCT GCTCCACCAG CAGGCTCTGT 
TGCCCGGACA AGTTTTGTTT^STTCAAATCT 
CAATGACAAC ACTGAGTGTC TGGCCAAACT 
AAGAATATTT GGGGACAGAG TATGTCACGG 
TGCTCAACCT CCCCGCTTCT GGAAGCCTGC 
CCTGCAAAGA AGCTAGCCTG CCTCCCTGGG 
CAGCCCCAAT CTCCAGGCGC GAGGGACCTT 
GATTTTTGCC AAGCTCATCA GTATTTACAA 
AAGAAATAAA ATTAGAAATG CTGTTGAAAA 
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MKL^VPALLSLGALGLCLAAPRKNVRWCTISQPEWrKCRRWQt'niMKKLGAPSITCVRRAFAL 
EC I °G I AE KKADAVTLDGGMVFEAGRDP YKLRP VAAS 1 YGTKE S PQTHYYAVA WKKG3NFQ 
LDQLQGRKSCHTGLGRSAGWIIPMGILRPYLSWTESLSPLQGAVAKFFSASCVPCIDRQAY? 
NLCQLCKGEGENQCACSSREPYFGYSGAFKCLQDGAGDVAFVXSTTVFENLPEXADRDQYEL 
LCLNNSRAPVDAFKECHLAQVPSHAWARSVDGKSDLIWKLLSKAQSKSGXNKSRSFQLFGS 
PPGQRDLLFKDSALGFLRIPSKVDSALYLGSRYLTTLKNLRETAEEVKARYTRWWCAVGPE 
- EQKKCQQWSQQSGQNVTCATASTTDDCIVLVLKGEADALNLIXKsYIYTAGKCGLVPVLAENR 
KSSKHSSLDCVLRPTEGYIiAVAVVKKANEGLTWNSLKDKKSCHTAVDRTAGWNIPMGLIVNQ 
TGSCAFDEFFSQSCAPGADPKSRLCALCAGDDQGLDKCVPNSKEKYYGYTGAFRCLAEDVGD 
VAFVKNDTVWENTNGESTADWAiCNLNREDFRLLCLDGTRKPVTEAQSCHLAVAPNtUVVVSRS 
DRAAHVXQVLLHQQALFGKNGKNCPDXFCLFKSETKNLLFNDNTSCLAKLGGRPTYEEYLGT 

EYVTAIANLKKCSTSPLLEACAFLTR 

+4 
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1 ACATGAACCT CTTCATCCCC GCCCTGCTGT TCCTCGGGAC ACTTGGACTG 

51 TGTCTGGCTG CCCCTAAGAA AGGGGTTCGA TGGTGTGTCA TATCCACAGC 

101 AGAGTATTCA AAATGCCGCC AGTGGCAATC^AAAGATAAGA AGAACTAATC 

151 CCATGTTCTG CATAAGGAGG GCTTCTCCCA CTGACTGTAT CCGGGCCATC 

201 GCGGCAAAAA GGGCAGATGC TGTGACCCTT GATGGTGGTT TGGTGTTTGA 

251 AGCAGACCAC TACAAACTGC GGCCGGTAGC AGCGGAGATC TACCGGACAG 

301 AAGAGAATCC CCAAACCTAC TATTATGCTC TGGCTGTAGT GAAGAAAGGT 

331 TTCAACTTTC AGAACCAGCT ACAAGGTCGA AAGTCCTGCC ACACAGGCCT 

<01 TCCCACGTCT CCCG.CCTGGA ATATCCCTAT AGGCTTACTT CGCCGCTTCT 

4 51 VTCCACTCCCC AGGGCCACCT CAGCCCCTCC AG AAA G CT CT CGCCAAATTC 

501 TTCTCTC AGA GCTGTCTGCC CTGCCCAGAT GGAAATCCGT ATCCCAACCT 

551 GTGTCAGCTG TGCATAGGGA AAGGGAAACA TAAATGTGCT TCTTC^TCCC 

601 AGGAACCGTA TTTTGCCTAT TCCCGTGCCT TCAACTGTCT CCACAAAGGG 

651 ATT G GAG AT G TGGCTTTTGT CAAGGAGAGT ACAGTGTTTG AGAACCTCCC 

701 ACAGAAGCCT GACCGGGACA AATACGAGCT ACTCTGCCCA CACAATACTC 

751 GAAAGCCAGT GGAAGCATTC ACGGAGTCCC ACCTTGCCCG GGTCCCTTCT 

801 CATGCTGTTC TGGCCCGAAG TGTG.AATGGC AAGGAG.AACT CCATCTGGGA 

S51 GCTTCTCTAC C ACT C AC AG A AAAAGTTTGG AAAAAG C AAT CCACAGGAGT 

901 TCCAGCTCTT TGGCTCTCCT GGTCAGCAGA ACGACCTCCT CTTTAGAGAT 

951 GCTACCATCG CCTTTTTCAA GATCCCCTCA AA GAT AG ATT CTAAGCTGTA 

1001 CCTGGGCCTC CCGTACCTTA CTGCCATCCA GCGCCTGAGG GAAACCGCAC 

1051 CGGAGGTGGA GGCGCGGCAG GCGAAGGTCC TGTCGTGCGC CGTGGGTCCA 

"MOT GAGGACCTCC GCAACTCCCC GCAGTGCACC AGCCAGACCA GCCAGAACCT 
i 

1151 GAACTGCAGC CTGGCCTCCA CCACCGACGA CTCCATCCTC CAGGTGCTCA 

1201 AAGGAGAACC TGATGCTATG AGCTTGGATG GAGGATTTAT CTACACTCCC 

1251 GCCAACTCTC CTTTCCTCCC TCTCCTCGCA GACAACCAAA AATCTCGCCA 

1301 AAGCAGTAGC TCACACTCTC TCCATACACC AACACAAGGG TATTTTGCCC 

1351 TGGCGGTTGT CAGGAAASCA AATCGTGGTA TCACCTGGAA CTCTCTCACA 

1401 GGCACCAAGT CCTCCCACAC TGCTGTGCAC AGGACAGCAG CCTCGAACAT 
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1451 CCCCATGGGC C7GCTTGTCA ACCAGACAGG CTCCTGCAAA TTTGACGAAT 

1501 TCTTTAGTCA AAGC7G7CC7 CCTGGGTCTC AGCCGGGATC CAATCTCTGT 

1551 GCACTGTGTG 77GGCAA7GA CCAGGGCGTG GACAAG7G7G TGCCCAACAG 

1601 TAATGAGAGA 7ACTATGG77 ACACCGCGCC 777CAGG7GC C7GGC7GAGA 

1651 A7GC7GGGGA 7G7GGCG777 G7GAAAGATG 7CAC7GTC77 GCACAACACC 

1701"' AA7GG ACAGA ACACAGAAGA G7GGGCCAGG GAA77GAGG7 CAGA7GAC77 

1751 7GAGC7GC7G 7GCC77GA7G GCACCACGAA GCC7G7GAC7 GAGGC7CAGA 

1801 AC7G7CACC7 GGC7G7GGCC CCCAC7CA7G C7G7GGTC7C 7CGGAAGGAA 

1E51 AAGGCAGCAC AGC7GGAACA CG7GC7AC7C AC7GAGCACC C7CAG777GG 

1901 AAGA7ACGGA AAAG AC7GCC CGG AC.AAGTT 77GC77C777 CGG7C7CAGA 

1951 CCAAAAACC7 TC7G77CAAC GACAACACGG AGG77C7GGC CCAAC7CCAA 

2 001 G G C AAAA C A A CA7ACGAAAA A7A777CGGA 7CAGAG7A7C 7CACAGCCAT 

2051 CGC7AACC7G AAACAC7CC7 CAG7C7CCCC GC77C7GGAA GCC7CTGCC7 

2101 7CA7GA7GAG G7AAAACCGC AAAAGAAGC7 CCCCGCC7CC CCAGGGGCC7 

2151 CAGC777CCC 7CC7CCCG7C 77GA77CCCA CC7GCCC7GG GCC7GCC7C7 

22 01 C7CCC77CC7 GAGGGCAGAC 777G77CAGC 7CA7CCG777 7CACAA77CC 

2251 C7CG7GCCG 
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(Linear) MAPSORT of: hlf2 check: 7473 from: 1 to: 2360 
Mismatch: 0 MinCuts = 1 MaxCuts: 10 



AccI GT'mk_AC 

Cuts at: 0 319 2360 

Size: 319 2041 
AcelU CAGCTCnnnnnnn'nnnn_ — 
Cuts at: 0 948 1125 2183 2219 2360 
Size: 948 177 1058 36 141 
Fragments arranged by size: 

1058 948 177 141 36 
Ahdl GACnnn'nnGTC 
Cuts at: 0 472 2360 

Size: 472 1888 
Alwl GGATCnnnn'n_ 
Cuts at: 0 1341 1955 2360 
Size: 1341 614 405 
Fragments arranged by size: 

1341 614 405 
AlwNI CAG_nnn'CTG 
Cuts at: 0 1139 1913 2360 
Size: 1139 774 447 
Fragments arranged by size: 

1139 774 447 
Apal G_GGCC'C 

Cuts at: 0 56 2360 

Size: 56 2304 

ApaBI GCA_nnnnn'TGC 
Cuts at: 0 1140 1789 2360 
Size: 1140 649 571 
Fragments arranged by size: 

1140 649 571 
ApaLI G'TGCA_C 

Cuts at: 0 101 2360 

Size: 101 2259 
Apol r*AATT_y 

Cuts at: 0 1 930 1327 1932 2136 2318 2360 
Size: 1 929 597 405 204 182 42 

Fragments arranged by size: 

929 597 405 204 182 42 1 
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Aval C'yCGr_G 

Cuts af 0 48 117 820 1010 1571 2360 
Size: 48 69 703 190 561 789 

Fragments arranged by size: 

789 703 561 190 69 48 
Avail G*GwC_C 

Cuts af 0 325 439 495 725 824 2067 2360 
Size: 325 114 56 230 99 1243 293 
Fragments arranged by size: 

1243 325 293 230 114 99 56 
BanI G'GyrC_C 

Cuts at: 0 657 1004 1298 1675 2360 
Size: 657 347 294 377 685 
Fragments arranged by size: 

- 685 657 377 347 294 
BanH G_rGCy'C 

Cuts at: 0 56 508 1521 2360 
Size: 56 452 1013 839 

Fragments arranged by size: 

1013 839 452 56 
Bbsl GAAGACnn*nnnn_ 
Cuts at: 0 20 2360 

Size: 20 2340 

Bbvl GCAGCnnnnnnnn'nnnn_ 

Cuts af 0 168 394 528 1079 1126 1189 1780 
Size: 168 226 134 551 47 63 591 47 
Cuts at: 1827 1900 2360 
Size: 73 460 

Fragments arranged by size: 

591 551 460 226 168 134 73 63 
BceS3I CTTGAGnnnnnnnnnnnnnn_nn' 
Cuts at: 0 1088 1187 2360 
Size: 1088 99 1173 
Fragments arranged by size: 

1173 1088 99 
Bcefi ACGGCnnnnnnnnnnnn'n_ 

Cuts af 0 62 343 823 1447 1670 1855 2360 
Size: 62 281 480 \ 624 223 185 505 

Fragments arranged by size: 

624 505 480 281 223 185 62 
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BfaTC'TA G 

Cuts at: "0 952 1414 1834 2360 
Size: 952 462 420 526 
Fragments arranged by size: 

952 526 462 420 
Bfil ACTGGG 

Cuts at: 0 1664 2360 

Size: 1664 696 
Bgll GCCn nnn'nGGC 
Cuts at: 0 427 843 1807 2360 
Size: 427 416 964 553 
Fragments arranged by size: 

964 553 427 416 
BglH A'GATC_T 

Cuts at: 0 965 1575 2360 
Size: 965 610 785 
Fragments arranged by size: 

965 785 610 
Bmgl GkGCCC 

Cuts at: 0 54 1 007 1557 1631 2360 
Size: 54 953 550 74 729 

Fragments arranged by size: 

953 729 550 74 54 
Bpml CTGGAGnnnnnnnnnnnnnn_nn' 

Cuts at: 0 706 1714 2360 
Size: 706 1008 646 
Fragments arranged by size: 

1008 706 646 
BpulOI CCTnA_GC 

Cuts at: 0 502 1765 2188 2360 
Size: 502 1263 423 172 
Fragments arranged by size: 

1263 502 423 172 

BsaWI w'CCGG_w 

Cuts at: 0 1672 2360 
Size: 1672 688 

BsaXI ACnnnnnCTCC 

Cuts at: 0 ■■ 87 1037 1268 2360 
Size: 87 950 231 1092 

Fragments arranged by size: 

1092 950 231 87 



FIG. 18C 



Bsbl CAACAC 

Cuts at: 0 778 2014 2227 2360 
Size: 778 1236 213 133 
Fragments arranged by size: 

1236 778 213 133 
BscGI CCCGT 

Cuts at: 0 324 494 681 1517 2360 

Size: 324 170 187 836 843 

Fragments arranged by size: 

843 836 324 187 170 
BseRI GAGGAGnnnnnnnn_nn' 
Cuts at: 0 617 1095 1181 2360 

Size: 617 478 86 1179 

Fragments arranged by size: 

1179 617 478 86 
Bsgl GTGCAGnnnnnnnnnnnnnn_nn' 
Cuts at: 0 577 2360 

Size: 577 1783 
BsiEI CG_ry'CG 
Cuts at: 0 10 2360 

Size: 10 2350 

BsiHKAI G_wGCw'C 

Cuts at: 0 105 714 1592 2109 2360 
Size: 105 609 878 517 251 
Fragments arranged by size: 

878 609 517 251 105 
BsmI GAA.TG_Cn* 
Cuts at: 0 1694 2360 

Size: 1694 666 
BsmAI GTCTCn'nnnn_ 

Cuts at: 0 187 670 682 1690 1882 2360 
Size: 187 483 12 1008 192 478 
Fragments arranged by size: 

1008 483 478 192 187 12 
BsmBI CGTCTCn'nnnn_ 
Cuts at: 0 670 682 1690 2360 
Size: 670 12 1008 670 
Fragments arranged by size: \ 

1008 670 670 12 
BsmFI GGGACnnnnnnnnnn'nnnn_ 

Cuts at: 0 338 479 614 762 810 2080 2360 
Size: 338 141 135 148 48 1270 280 
Fragments arranged by size: 

1270 338 280 148 141 135 48 



FIG. 18D 



Bspi24I GACnnimimTGGnniinnna_nniinii' 

Cuts at: 0 52 84 239 271 569 601 2062 2094 

Size: 52 32 155 32 298 32 1461 32 

Cuts at: 2094 2360 
Size: 266 
Fragments arranged by size: 

1461 298 266 155 52 32 32 32 3 
Bspl286I G_dGCh*C 

Cuts at: 0 56 105 508 714 1009 1521 1559 1592 

Size: 56 49 403 206 295 512 38 33 

Cuts at: 1592 1633 2109 2360 

Size: 41 476 251 

Fragments arranged by size: 

512 476 403 295 251 206 56 49 41 
BspMI ACCTGCnnnn'nnnn_ 
Cuts at: 0 1194 2360 

Size: 1194 1166 
Bsrl ACTG_Gn' 

Cuts at: 0 206 789 1154 1667 1979 2360 

Size: 206 583 365 513 312 381 

Fragments arranged by size: 

583 513 381 365 312 206 
BsrDI GCAATG_nn' 
Cuts at: 0 220 1646 2360 

Size: 220 1426 714 

Fragments arranged by size: 

1426 714 220 
BsrGI T'GTAC_A 
Cuts at: 0 1273 2360 

Size: 1273 1087 
BstXI CCAn_nnnn'nTGG 
Cuts at: 0 942 1161 1256 2360 

Size: 942 219 95 1104 

Fragments arranged by size: 

1104 942 219 95 
BstYI r'GATC_y 

Cuts at: 0 965 1575 1947 2360 
Size: 965 610 372 \ 413 
Fragments arranged by size: 

965 610 413 372 



FIG. 18E 



Bsu36I CCTnA_GG 

Cuts at: 0 2142 2360 

Size: 2142 218 
Cjel ACimonnnTGGnnnriiinn'nnnnriJi_ 

Cuts at: 0 79 188 266 563 618 2056 2360 
Size: 79 109 78 297 55 1438 304 

Fragments arranged by size: 

1438 304 297 109 79 78 55 
CviRI TG'CA 

Cuts at: 0 103 184 404 558 1216 1281 1476 1525 

Size: 103 81 220 154 658 65 195 49 
Cuts at: 1525 1704 1730 2360 
Size: 179 26 630 
Fragments arranged by size: 

658 630 220 195 179 154 103 81 
65 49 26 
Ddel CTnA_G 

Cuts at: 0 502 536 672 1684 1765 1S2S 2017 2142 
Size: 502 34 136 1012 81 63 189 125 r n 
Cuts at: 2142 2188 2297 2360 
Size: 46 109 63 

Fragments arranged by size: 

1012 502 189 136 125 109 81 63 63 46 34 

Dpnl GA'TC 

Cuts at: 0 967 1348 1406 1577 1949 2360 
Size: 967 381 58 171 372 411 
Fragments arranged by size: 

967 411 381 372 171 58 
Dralll CAC_nnn'GTG 
Cuts at: 0 852 2020 2360 
Size: 852 1168 340 
Fragments arranged by size: 

1168 852 340 
Dsal C'CryG_G 

Cuts at: 0 358 1462 1492 1852 1870 2036 2360 
Size: 358 1104 30 360 18 166 324 
Fragments arranged by size: 

1104 360 358', 324 166 30 18 
Eael y'GGCC_r 

Cuts at: 0 74 523 2026 2360 
Size: 74 449 1503 334 

Fragments arranged by size: 

1503 449 334 74 



FIG. 1SF 



Earl CTCTTCn'nnn_ 

Cuts at: 0 152 1509 2216 2360 

Size: 152 1357 707 144 

Fragments arranged by size: 

1357 707 152 144 
Ecil TCCGCC 

Cuts at: 0 313 891 2360 
Size: 313 578 1469 — 
Fragments arranged by size: 

1469 578 313 
Eco57I CTGAAGnnrmnnnnnnnnnn_nn' 
Cuts at: 0 432 629 2269 2360 
Size: 432 197 1640 91 
Fragments arranged by size: 

1640 432 197 91 
EcoNI CCTnn'n_nnAGG 
Cuts at: 0 1372 1905 2248 2360 
Size: 1372 533 343 112 

Fragments arranged by size: «^ 
1372 533 343 112 
EcoO109I rG'GnC_Cy 

Cuts at: 0 52 53 725 824 2231 2360 
Size: 52 1 672 99 1407 129 

Fragments arranged by size: 

1407 672 129 99 52 1 
EcoRI G'AATT_C 
Cuts at: 0 1 2136 2360 
Size: 1 2135 224 

Fragments arranged by size: 

2135 224 1 
EcoRV GAT'ATC 
Cuts at: 0 1380 2360 

Size: 1380 980 
Faul CCCGCnnnn'nn_ 
Cuts at: 0 590 1099 2360 
Size: 590 509 1261 
Fragments arranged by size: 

1261 590 509 \ 
Fokl GGATGnnnnnnnnn'nnnn_ 

Cuts at: 0 189 460 882 1044 1272 1895 2252 2360 
Size: 189 271 422 162 228 623 357 108 
Fragments arranged by size: 

623 422 357 271 228 189 162 108 



FIG. 18G 



Fspl TGC'GCA 

Cuts at: 0 1143 2360 

Size: 1143 1217 
GdiH y'GGCC_G 
Cuts at: 0 74 2360 

Size: 74 2286 

Hael wGG'CCw 

Cuts at: 0 123 219 280 430 525 2028 2360 
Size: 123 96 61 150 95 1503 332 
Fragments arranged by size: 

1503 332 150 123 96 95 61 
HgiEII ACCnnnnnnGGT 
Cuts at: 0 254 2360 

Size: 254 2106 
Hhal G_CG'C 

Cuts at: 0 1106 1144 1793 2360 
Size: 1106 38 649 567 
Fragments arranged by size: 

1106 649 567 38 
Hin4I GAbnnnnnvTC 

Cuts at: 0 471 727 1573 1578 1580 2263 2360 
Size: 471 256 846 5 2 683 97 
Fragments arranged by size: 

846 683 471 256 97 5 2 
Hinfl G*AnT_C 

Cuts at: 0 195 881 981 1020 1862 2032 2360 
Size: 195 686 100 3 9 842 170 328 

Fragments arranged by size: 

842 686 328 1 95 170 100 39 
HphI GGTGAnnnnnnn_n' 
Cuts at: 0 380 916 1626 2360 
Size: 380 536 710 734 
Fragments arranged by size: 

734 710 536 380 
Maell A'CG_T 

Cuts at: 0 691 1699 2360 
Size: 691 1008 661 
Fragments arranged by size: \ 
1008 691 661 ' 



FIG. 18H 



Maeni 'GTnAC_ 

Cuts at: 0 245 760 922 1149 1181 1338 1718 1823 

Size: 245 515 162 227 32 157 380 105 
Cuts at: 1823 2360 
Size: 537 
Fragments arranged by size: 

537 515 380 245 227 162 157 105 32 
MboII G AAG Annnnnnn_n ' 

Cuts at: 0 20 169 383 524 876 1496 2170 2173 
Size: 20 149 214 141 352 620 674 3 

Cuts at: 2173 2203 2360 
Size: 30 157 

Fragments arranged by size: 

674 620 352 214 157 149 141 30 20 

Mmel TCCrACrmnnnnnnnImnnrlnnnn_nn , 

Cuts at: 0 3 0 2360 
Size: 30 2330 

MscI TGG'CCA 

Cuts at: 0 525 2028 2360 ^ 
Size: 525 1503 332 
Fragments arranged by size: 

1503 525 332 
MslI CAynn'nnrTG 
Cuts at: 0 352 1461 2360 
Size: 352 1109 899 
Fragments arranged by size: 

1109 899 352 
Mspl C'CG_G 

Cuts at: 0 553 821 1042 1097 1673 1959 2360 
Size: 553 268 221 55 576 286 401 
Fragments arranged by size: 

576 553 401 286 268 221 55 
MspAlI CmG'CkG 

Cuts at: 0 181 392 444 519 544 2360 
Size: 181 211 52 75 25 1816 
Fragments arranged by size: 

1816 211 181 75 52 25 
Neil CC's_GG 

Cuts at: "~ 0 553 821 822 1097 1959 2360 
Size: 553 268 1 275 862 401 
Fragments arranged by size: 

862 553 401 275 268 1 



FIG. 181 



Ncol C'CATG_G 

Cuts at: 0 1492 1852 2036 2360 
Size: 1492 360 184 324 
Fragments arranged by size: 

1492 360 324 184 
Ndel CA'TA_TG 
Cuts at: 0 2051 2360 

Size: 2051 309 
Nlam _CATG' 

Cuts at: 0 20 837 1253 1496 1762 1856 1869 2040 

Size: 20 817 416 243 266 94 13 171 

Cuts at: 2040 2360 
Size: 320 
Fragments arranged by size: 

817 416 320 266 243 171 94 20 13 
Plel GAGTCnnnn'n_ 

Cuts at: 0 189 975 2026 2360 
Size: 189 786 1051 334 

Fragments arranged by size: 1*"* 
1051 786 334 189 
Psp5II rG'GwC_Cy 
Cuts at: 0 725 824 2360 
Size: 725 99 1536 
Fragments arranged by size: 

1536 725 99 
PstI C_TGCA*G 

Cuts at: 0 1283 1478 2360 
Size: 1283 195 882 
Fragments arranged by size: 

1283 882 195 
PvuII CAG'CTG 

Cuts at: 0 181 392 519 544 2360 
Size: 181 211 127 25 1816 
Fragments arranged by size: 

1816 211 181 127 25 

Rsal GT'AC 

Cuts at: 0 642 1032 1275 2360 
Size: 642 390 243 \ 1085 
Fragments arranged by size: 

1085 642 390 243 



FIG. 18J 



SanDI GG'GwC_CC 

Cuts at: 0 824 2360 

Size: 824 1536 
Sapl GCTCTTCn'nnn_ 
Cuts 'at: 0 1509 2216 2360 
Size: 1509 707 144 
Fragments arranged by size: 

1509 707 144 
Sau3AI 'GATC_ 

Cuts at: 0 965 1346 1404 1575 1947 2360 
Size: 965 381 58 171 372 413 
Fragments arranged by size: 

965 413 381 372 171 58 
SfaNI GCATCnnnnn'nnnn_ 

Cuts at: 0 230 860 1225 1235 2360 
Size: 230 630 365 10 1125 
Fragments arranged by size: 

1125 630 365 230 10 
Sfcl CTryA_G 

Cuts at: 0 304 460 1279 1474 2360 

Size: 304 156 819 195 886 

Fragments arranged by size: 

886 819 304 195 156 
Smal CCC'GGG 
Cuts at: 0 822 2360 

Size: 822 1538 
Sse8647I AG'GwC_CT 
Cuts at: 0 725 2360 

Size: 725 1635 
Sspl AAT'ATT 

Cuts at: 0 1539 2061 2360 
Size: 1539 522 299 
Fragments arranged by size: 

1539 522 299 
StuI AGG'CCT 

Cuts at: 0 280 430 2360 
Size: 280 150 1930 
Fragments arranged by size: \ 
1930 280 150 
Styl C'CwwG_G 

Cuts at: 0 1034 1492 1852 2036 2234 2360 
Size: 1034 458 360 184 198 126 
Fragments arranged by size: 

1034 458 360 198 184 126 



FIG. 18K 



TaqI T'CG_A 

Cuts at: 0 999 1804 2360 

Size: 999 805 556 

Fragments arranged by size: 

999 805 556 
Taqll GACCGAnnnnnnnnn_nn' 
Cuts at: 0 342 2360 

Size: 342 2018 
Taul GCsGC 

Cuts at: 0 310 380 2360 
Size: 310 70 1980 
Fragments arranged by size: 

1980 310 70 
- TfiIG'AwT_C 

Cuts at: 0 881 1020 1862 2360 
Size: 881 139 842 498 
Fragments arranged by size: 

881 842 498 139 
Thai CG'CG * 
Cuts at: 0 1106 2360 

Size: 1106 1254 
Tsel GCwGC 

Cuts at: 0 1 82 383 517 1 093 1140 1178 1794 1841 

Size: 182 201 134 576 47 38 616 47 

Cuts at: 1841 1914 2360 
Size: 73 446 

Fragments arranged by size: 

616 576 446 201 182 134 73 47 38 
Tsp45I 'GTsAC_ 

Cuts at: 0 245 922 1181 1338 1718 1823 2360 
Size: 245 677 259 157 380 105 537 
Fragments arranged by size: 

677 537 380 259 245 157 105 

Tsp509I 'AATT_ 

Cuts at: 0 1 485 930 1527 1932 2136 2280 2318 

Size: 1 484 445 597 405 204 144 38 

Cuts at: 2318 2360 
Size: 42- 
Fragments arranged by size: 

597 484 445 405 204 144 42 38 



FIG. 18L 



Tthllll GACn'n_nGTC 
Cuts at: 0 64 2360 

Size: 64 2296 

Tthllll! CAArCAimrmrmrinnjan' 
Cuts at: 0 708 2360 

Size: 708 1652 
UbaCI wGTACw 
Cuts at: 0 1275 2360 

Size: 1275 1085 
Xcml CCAnrmn_n'nnimTGG 
Cuts at: 0 484 2360 

Size: 484 1876 

Enzymes that do cut and were not excluded: 



AccI 


A TTT 

Acelll 


Ahdl 


Alwl 


AlwNI 


Apal 


ApaBI 


A T T 

ApaLI 


A _ T 

Apol 


Aval 


Avail 


r>anl 


i>aHLL 


±>DSl 


r>DVi 


isceoil 


JOCcTl 




J3I11 


TJrrlT 

r>gil 


BglU 


Bmgl 


Bpml 


BpulOI 


Bsa^i? 


BsaXI 


Bsbl 


BscGI 


BsePJ 


Bsgl 




Dili IIvjYJl 


13<;mT 


T5«:Tn AT 


DilllDl 


psiTLri 




JJiJJl-OUi 


"R<mMT 

JJOJJIYJJ. 


J->M± 


XjSTUx 








DMiJ Ul 




CviRI 


Ddel 


DnnT 


Drain 


Dsal 


Eael 


Earl 


Ecil 


Eco57I 




EcoO109I 


EcoRI 


EcoRV 


Paul 


Fokl 


Fspl 


GdiH 


Hael 


HgiEII 


Hhal 


Hin4I 


Hinfl 


HphI 


Maell 


Maelll 


MboII 


Mmel 


MscI 


MsU 


Mspl 


MspAlI 


Neil 


Ncol 


Ndel 


Nlalll 


Plel 


Psp5II 


Psa 


PvuII 


Rsal 


SanDI 


Sapl 


Sau3AI 


SfaNI 


Sfcl 


Smal 


Sse8647I 


Sspl 


StuI 


Styl 


TaqI 


Taqll 


Taul 


Tfil 


Thai 


Tsel 


Tsp45I 


Tsp509I 


Tthllll 


Tthlllll 


UbaCIXcml 








Enzymes 


that do not cut: 








Aatll 


AflH 


*AfUlI 


AscI 


Avrll 


Bael 


BamHI 


Bcgl 


Bcgl 


Bell 


BplI 


Bpu 11021 


Bsal 


BsaAI 


BsaBI 


BsaHI 


BspEI 


BspGI 


BspLUllI 


BsrBI 


BsrFI 


BssHII 


BssSI 


Bstll07I 


BstEII 


Clal 


Dral 


DrdI 


DrdU 


EagI 


Eco47III 


Fsel 


Haell 


HgaJ 


Hindi 



FIG. 18M 



Hindffl 


Hpal 


Kpnl 


Mlul 


Msel 


Muni 


Narl 


NgoAIV 


Nhel 


Noil 


Nrul 


Nsil 


Nspl 


NspV 


Pad 


PA1108I 


PflMI 


PinAI 


Pmel 


PmU 


PshAI 


Pspl406I 


Pvul 


Real 


RleAI 






SarTT 


Od 11 


Seal 


SexAI 


Sfil 


Sgfl 


SgrAI 


SnaBI 


Spel 


SphI 


Srfl 


Sse8387I 


SunI 


Swal 


Vspl 


Xbal 


Xhol 


Xmnl 


Enzymes excluded; MinCuts: 1 


MaxCuts: 10 






Acil 


Alul 


Bed 


BsaJl 


BslI 


BsoFI 


Cac8I 




ri>PT 


CiePT 


CvLFT 


EcoRII 


HaelH 


MnU 


Mwol 


NlalV 


Sau96I 


ScrFI 


TspPJ 








FIG. 18N 







(Linear)MAPSORT of: piglac.gb_om check: 9514 from:l to :2259 
LOCUS PIGLAC 2259 bp ss-mRNA MAM 
DEFINITION Sus scrofa lactoferriii mRNA, complete cds. 
ACCESSION M81327 M61828 
KEYWORDS lactoferrin. 

SOURCE Sus scrofa lactational mammary gland cDNA to mRNA. 
ORGANISM Sus scrofa . . . 
Mismatch: 0 MinCuts = 1 MaxCuts: 10 
With 209 enzymes: * 

Acelll CAGCTCnnnnnnn'nnnn_ 

Cuts at: 0 497 915 1092 1740 2239 2259 
Size: 497 418 177 648 499 20 
Fragments arranged by size: 

648 499 497 418 177 20 

Alwl GGATCnnnn'n_ 

Cuts at: 0 965 1531 1544 2036 2259 
Size: 965 566 13 492 223 
Fragments arranged by size: 

965 566 492 223 13 
AlwNI CAG_nnn'CTG 

Cuts at: 0 219 1034 1148 1196 2259 
Size: 219 815 114 48 1063 
Fragments arranged by size: 

1063 815 219 114 48 
ApaLI G'TGCA_C 
Cuts at: 0 1549 2259 

Size: 1549 710 
Apol r'AATT_y 

Cuts at: 0 495 1488 1497 2259 

Size: 495 993 9 762 

Fragments arranged by size: 

993 762 495 9 
Aval C'yCGr_G 

Cuts at: 0 33 787 2259 
Size: 33 754 1472 

Fragments arranged by size: 

1472 754 33 \ 
Avail G'GwC_C 

Cuts at: 0 791 932 1095 2259 
Size: 791 141 163 1164 
Fragments arranged by size: 

1164 791 163 141 



FIG. 19A 



Bael ACnnnnGTAyC 
Cuts at: 0 1614 2259 
Size: 1614 645 

BamHI G'GATC_C 

Cuts at: 0 1536 2259 

Size: 1536 723 
BanI G'GyrC_C 

Cuts at: 0 624 1265 1636 1770 2259 
Size: 624 641 371 134 489 
Fragments arranged by size: 

641 624 489 371 134 
Banll G_rGCy'C 
- Cuts at: 0 475 2259 
Size: 475 1784 
Bed CCATC 

Cuts at: 0 81 197 233 530 842 956 1025 1229 

Size: 81 116 36 297 312 114 69 204 

Cuts at: 1229 1769 2048 2259 
Size: 540 279 211 
Fragments arranged by size: 

540 312 297 279 211 204 116 114 81 69 36 
Bcefl ACGGCnnnnnnnnnnnn'n_ 
Cuts at: 0 1060 1075 1333 2259 
Size: 1060 15 258 926 
Fragments arranged by size: 

1060 926 258 15 
Bcgl CGAnnnnnnTGCnnnnnnnnnn_nn' 
Cuts at: 0 367 401 2259 
Size: 367 34 1858 

Fragments arranged by size: 

1858 367 34 
Bfil ACTGGG 

Cuts at: 0 456 1823 2259 
Size: 456 1367 436 
Fragments arranged by size: 

1367 456 436 
Bgll GCCn_nnn'nGGC \ 
Cutsat: 0 201 394 1768 2259 
Size: 201 193 1374 491 
Fragments arranged by size: 

1374 491 201 193 



FIG. 19B 



BgUI A'GATC_T 

Cuts at: 0 286 2259 

Size: 286 1973 
Bmgl GkGCCC 

Cuts at: 0 518 1592 2259 
Size: 518 1074 667 
Fragments arranged by size: 

1074 667 518 

BpU GAGnnnnnCTC 

Cuts at: 0 171 2259 

Size: 171 2088 
Bpml CTGGAGnrirmrmnnnnnnnn_nn' 
Cuts at: 0 462 2259 

Size: 462 1797 
BpulOI CCTnA_GC 
Cuts at: 0 469 2149 2259 

Size: 469 1680 110 
Fragments arranged by size: 

1680 469 110 
Bsal GGTCTCn'nnnn_ 

Cuts at: 0 1531 1841 1941 2259 
Size: 1531 310 100 318 
Fragments arranged by size: 

1531 318 310 100 

BsaWI w'CCGG_w 

Cuts at: 0 621 1939 2116 2259 
Size: 621 1318 177 143 

Fragments arranged by size: 

1318 621 177 143 

Bsbl CAACAC 

Cuts at: 0 1332 1560 1696 1975 2259 
Size: 1332 228 136 279 284 
Fragments arranged by size: 

1332 284 279 228 136 
BscGI CCCGT 

Cuts at: 0 294 1011 2166 2259 
Size: 294 717 1155 \ 93 
Fragments arranged by size: 

1155 717 294 93 
BseRI GAGGAGnnnnnnnn_nn' 
Cuts at: 0 1116 2151 2259 
Size: 1116 1035 108' 
Fragments arranged by size: 

1116" 1035 108 



FIG. 19C 



Bsgl GTGCAGnnimnnnrmnnnnn_nn' 
Cuts at: 0 624 2259 

Size: 624 1635 
BsiEI CG_ry'CG 
Cuts at: " 0 273 2259 

Size: 273 1986 
BsiHKAI G_wGCw'C 

Cuts at: 0 1520 1553 2070 2259 
Size: 1520 33 517 189 
Fragments arranged by size: 

1520 517 189 33 

BslI CCnn_nnn'nnGG 

Cuts at: 0 69 449 612 788 1335 1577 1814 2084 

Size: 69 380 163 176 547 242 237 270 

Cuts at: 2084 2142 2210 2259 
Size: 58 68 49 

Fragments arranged by size: 

547 380 270 242 237 176 163 69 ^68 58 49 
BsmI GAATG_Cn' 

Cuts at: 0 765 1655 2259 
Size: 765 890 604 
Fragments arranged by size: 

890 765 604 
BsmAI GTCTCn'nnnn_ 

Cuts at: 0 1531 1841 1941 2078 2259 

Size: 1531 310 100 137 181 

Fragments arranged by size: 

1531 310 181 137 100 
BsmFI GGGACnnnnnnnnnn'nnnn_ 
Cuts at: 0 50 308 729 777 2259 

Size: 50 258 421 48 1482 

Fragments arranged by size: 

1482 421 258 50 48 
Bsp24I GACnnnnnnTGGnnnnnnn_nnnnn' 

Cuts at: 0 37 69 215 247 536 568 2259 
Size: 37 32 146 32 289 32 1691 

Fragments arranged by size: \ 

1691 289 146 37 32 32 32 
Bspl286I G_dGCh'C 

Cuts at: 0 475 520 1520 1553 1594 2070 2259 
Size: 475 45 1000 33 41 476 189 
Fragments arranged by size: 

1000 476 475 189 45 41 33 



FIG. 19D 



BspGI CTGGAC 

Cuts at: 0 1098 1190 2259 
Size: 1098 92 1069 
Fragments arranged by size: 

1098 1069 92 
BspMI ACCTGCnnnn'nnnn_ 
Cuts at: 0 394 703 2259 

Size: 394 309 1556 - 
Fragments arranged by size: 

1556 394 309 
BsrI ACTG_Gn* 

Cuts at: 0 119 257 459 756 860 1822 2259 

Size: 119 138 202 297 104 962 437 

Fragments arranged by size: 

962 437 297 202 138 119 104 
BsrDI GCAATG_nn' 
Cuts at: 0 1571 2259 

Size: 1571 688 
BsrFI r'CCGG_y ^ 
Cuts at: 0 272 442 1117 2259 

Size: 272 170 675 1142 

Fragments arranged by size: 

1142 675 272 170 
BssSI CTCGTJ3 
Cuts at: 0 2251 2259 

Size: 2251 8 
BstXI CCAn_nnnn'nTGG 
Cuts at: 0 909 2259 

Size: 909 1350 
BstYI r'GATC_y 

Cuts at: 0 286 970 1536 2259 
Size: 286 684 566 723 
Fragments arranged by size: 

723 684 566 286 
Bsu36I CC*TnA_GG 
Cuts at: 0 1035 2209 2259 
Size: 1035 1174 50 
Fragments arranged by size: \ 
1174 1035 50 
Cac8I GCn'nGC 

Cuts at: 0 1069 1119 1250 1439 1461 1888 2133 2193 

Size: 1069 50 131 189 22 427 245 60 
Cuts at: 2193 2259 
Size: 66 
Fragments arranged by size: 

1069 427 245 189 131 66 60 50 



FIG. 19E 



Cjel ACnnminnTGGnniinniin , nniuiQn_ 

Cuts at: 0 64 164 242 410 530 585 855 1526 

Size: 64 100 78 168 120 55 270 671 

Cuts at: 1526 2259 
Size: 733 
Fragments arranged by size: 

733 671 270 168 120 100 78 64 55 
CviRI TG'CA 

Cuts at: 0 160 562 641 1156 1183 1322 1486 1551 ' 

Size:" 160 402 79 515 27 139 164 65 
Cuts at: 1551 2259 
Size: 708 
Fragments arranged by size: 

708 515 402 164 160 139 79 65 27 

Dpnl GA'TC 

Cuts at: 0 288 972 1538 2030 2259 

Size: 288 684 566 492 229 

Fragments arranged by size: 

684 566 492 288 229 . 
Dralll CAC_nnn'GTG 
Cuts at: 0 1557 2259 

Size: 1557 702 
DrdI GACnn_nn'nnGTC 
Cuts at: 0 1185 2259 

Size: 1185 1074 
Drdll GAACCA 

Cuts at: 0 364 1285 2259 
Size: 364 921 974 
Fragments arranged by size: 

974 921 364 
Dsal C'CryG_G 

Cuts at: 0 1090 1348 1453 2259 
Size: 1090 258 105 806 
Fragments arranged by size: 

1090 806 258 105 
Eael y'GGCC_r 

Cuts at: 0 270 490 2259 
Size: 270- 220 1769'. 
Fragments arranged by size: 

1769 270 220 



FIG. 19F 



EagI CGGCCJ3 

Cuts at: 0 270 2259 

Size: 270 1989 
Earl CTCTTCn'nnn_ 

Cuts at: 0 15 295 1711 2259 
Size: 15 280 1416 548 

Fragments arranged by size: 

1416 548 280 15 
EcoNI CCTnn'n_nnAGG 
Cuts at: 0 67 2208 2259 
Size: 67 2141 51 

Fragments arranged by size: 

2141 67 51 
EcoO109I rG'GnC_Cy 

Cuts at: 0 791 932 1031 2145 2259 
Size: 791 141 99 1114 114 
Fragments arranged by size: 

1114 791 141 114 99 

EcoRI G'AATT_C 

Cuts at: 0 1497 2259 
Size: 1497 762 

Faul CCCGCnnnn'nn_ 

Cuts at: 0 26 1241 2086 2140 2259 
Size: 26 1215 845 54 119 

Fragments arranged by size: 

1215 845 119 54 26 

Fokl GGATGnnnnnnnnn'nnnn_ 

Cuts at: 0 1011 1239 1434 1671 2218 2259 
Size: 1011 228 195 237 547 41 
Fragments arranged by size: 

1011 547 237 228 195 41 

FspITGC'GCA 

Cuts at: 0 524 1110 2259 

Size: 524 586 1149 

Fragments arranged by size: 

1149 586 524 
Gdill y'GGCC_G 
Cuts at: 0 270 2259 \ 

Size: 270 1989 
Hael wGG'CCw 

Cuts at: 0 397 492 1164 2259 
Size: 397 95 672 1095 
Fragments arranged by size: 

1095 672 397 95 



FIG. 19G 



HgiEII ACCnnnnnnGGT 
Cuts at: 0 230 2259 

Size: 230 2029 
Hhal G_CG'C 

Cuts at: 0 525 1064 1089 1111 2259 
Size: 525 539 25 22 1148 
Fragments arranged by size: 

1148 539 525 25 22 
Hin4I GAbnnnnnvTC 

Cuts at: 0 83 171 1235 1541 1791 2259 

Size: 83 88 1064 306 250 468 

Fragments arranged by size: 

1064 468 306 250 88 83 
Hindi GTy'rAC 
Cuts at: 0 1469 2259 

Size: 1469 790 
Hinfl G*AnT_C 

Cuts at: 0 305 987 2173 2259 

Size: 305 682 1186 86 ^ 

Fragments arranged by size: 

1186 682 305 86 
HphI GGTGAnnnnnnn_n' 
Cuts at: 0 1373 1797 2259 

Size: 1373 424 462 

Fragments arranged by size: 

1373 462 424 
Maein *GTnAC_ 

Cuts at: 0 221 433 862 1617 1679 1784 1803 2039 
Size: 221 212 429 755 62 105 19 236 

Cuts at: 2039 2259 
Size: 220 
Fragments arranged by size: 

755 429 236 221 220 212 105 62 19 

MboII GAAGAruinnnnn_n' 

Cuts at: 0 2 151 312 353 491 980 1728 1912 

Size: 2 149 161 41 138 489 748 184 

Cuts at: 1912 . 2259 
Size: 347 
Fragments arranged by size: 

748 489 347 184 161 149 138 41 

9 



FIG. 19H 



MscI TGG'CCA 

Cuts at: 0 492 2259 

Size: 492 1767 
MslI CAynn'nnrTG 
Cuts at: 0 1422 1452 2259 

Size: 1422 30 807 

Fragments arranged by size: 

1422 807 -30 
MspAlI CmG'CkG 

Cuts at: 0 282 557 1050 2181 2259 

Size: 282 275 493 1131 78 

Fragments arranged by size: 

1131 493 282 275 78 
Mwol GCnn_nnn'nnGC 

Cuts at: 0 201 210 394 470 810 1068 1135 1138 
Size: 201 9 184 76 340 258 67 3 

Cuts at: 1138 1650 1768 2259 
Size: 512 118 491 

Fragments arranged by size: ^ 

512 491 340 258 201 184 118 76 67 9 3 
Neil CC's_GG 

Cuts at: 0 192 413 714 788 789 1534 1625 1920 

Size: 192 221 301 74 1 745 91 295 

Cuts at: 1920 2259 

Size: 339 
Fragments arranged by size: 

745 339 301 295 221 192 91 74 1 
Ncol C'CATG_G 
Cuts at: 0 1453 2259 

Size: 1453 806 
NgoAIV G'CCGG_C 
Cuts at: 0 1117 2259 

Size: 1117 1142 
Nlalll _CATG' 

Cuts at: 0 5 155 804 1457 1830 2105 2259 
Size: 5 150 649 653 373 275 154 

Fragments arranged by size: 

653 649 373 \ 275 154 150 5 



FIG. 191 



PflMI CCAn_nnn'nTGG 
Cuts at: 0 1577 2259 

Size: 1577 682 
Psp5II rG'GwC_Cy 
Cuts at: 0 791 932 2259 

Size: 791 141 1327 

Fragments arranged by size: 

1327 791 141 
PstI C_TGCA'G 
Cuts at: 0 1158 2259 

Size: 1158 1101 
PvuII CAG'CTG 

Cuts at: 0 557 2181 2259 
Size: 557 1624 78 
Fragments arranged by size: 

1624 557 78 
Real T'CATG_A 
Cuts at: 0 2101 2259 

Size: 2101 158 
Rsal GT'AC 

Cuts at: 0 261 680 999 1014 2259 

Size: 261 419 319 15 1245 

Fragments arranged by size: 

1245 419 319 261 15 
SanDI GG'GwC_CC 
Cuts at: 0 791 2259 

Size: 791 1468 

Sapl GCTCTTCn'nnn_ 
Cuts at: 0 15 2259 

Size: 15 2244 

Sau3AJ 'GATC_ 

Cuts at: 0 286 970 1536 2028 2259 
Size: 286 684 566 492 231 
Fragments arranged by size: 

684 566 492 286 231 
SfaNI GCATCnnnnn'nnnn_ 

Cuts at: 0 206 938 1192 1202 2259 
Size: 206. 732 254 \ 10 1057 
Fragments arranged by size: 

1057 732 254 206 10 

Sfcl CTryA_G 

Cuts at: 0 334 427 1154 2259 
Size: 334 93 727 1105 
Fragments arranged by size: 

1105 727 334 93 



FIG. 19J 



Smal CCC'GGG 

Cuts at: 0 789 2259 

Size: 789 1470 
Sse8647I AG'GwC_CT 
Cuts at: 0 932 2259 

Size: 932 1327 
Sspl AAT'ATT 

Cuts at: 0 2022 2259 - 

Size: 2022 237 
StuI AGG'CCT 
Cuts at: 0 397 2259 

Size: 397 1862 
Styl C'CwwG_G 

Cuts at: 0 398 1453 1997 2259 
Size: 398 1055 544 262 
Fragments arranged by size: 

1055 544 398 262 
TaqI T'CG_A 

Cuts at: 0 77 377 749 2259 
Size: 77 300 372 1510 

Fragments arranged by size: 

1510 372 300 77 

Taul GCsGC 

Cuts at: 0 116 202 270 1065 2259 
Size: 116 86 68 795 1194 
Fragments arranged by size: 

1194" 795 116 86 68 
TfJ G'AwT_C 

Cuts at: 0 305 987 2173 2259 
Size: 305 6S2 1186 86 
Fragments arranged by size: 

1186 682 305 86 

Thai CG'CG 

Cuts at: 0 201 1064 2259 
Size: 201 863 1195 
Fragments arranged by size: 

1195 863 201 
Tsp45I 'GTsAC_ \ 

Cuts at: 0 221 862 1679 1784 1803 2039 2259 
Size: 221 641 817 105 19 236 220 
Fragments arranged by size: 

817 641 236 221 220 105 19 



FIG. 19K 



Tsp509I 'AATT_ 

Cuts at: 0 495 1488 1497 1731 2244 2259 
Size: 495 993 9 234 513 15 
Fragments arranged by size: 

993 513 495 234 15 9 
Tthllll GACn'n_nGTC 
Cuts at: 0 49 2259 

Size: 49 2210 

Tthlllll CAArCAiinniuiniiiin_nn' 

Cuts at:" 0 234 577 675 1452 1922 2259 
Size: 234 343 98 777 470 337 
Fragments arranged by size: 

777 470 343 337 234 98 
- UbaCIwGTACw 

Cuts at: - 0 261 680 2259 
Size: 261 419 1579 
Fragments arranged by size: 

1579 419 261 
Xcml CC Annnn_n'nnnnTGG 
Cuts at: 0 396 1829 2259 
Size: 396 1433 430 
Fragments arranged by size: 

1433 430 396 
XmnI GAAnn'nnTTC 
Cuts at: 0 9 348 2259 
Size: 9 339 1911 

Fragments arranged by size: 

1911 339 9 



Enzymes that do cut and were not excluded: 



Acelll 


Alwl 


AlwNI 


ApaLI 


Apol 


Aval 


Avail 


Bad 


BamHI 


BanI 


Banll 


Bed 


Bcefl 


Bcgl 


Bfll 


BgU 


Bglll 


Bmgl 


BplI 


Bpml 


BpulOI 


Bsal 


BsaWI 


Bsbl 


BscGI 


BseRI 


Bsgl 


BsiEI 


BsiHKAI 


BslI 


BsmI 


BsmAI 


BsmFI 


Bsp24I 


Bspl286I 


BspGI 


BspMI 


BsrI 


BsrDI 


BsrFI 


BssSI 


BstXI 


BstYI 


Bsu36I 


Cac8I 


Cjel 


CviRI 


Dpnl 


Dralll 


Drdl 


Drdll 


Dsal 


Eael 


EagI 


Earl 


EcoNI 


EcoO109I EcoRI 


Faul 


Fokl 


Fspl 


Gdill 


Had 


HgiEII 


Hhal 


Hin4I 


Hindi 


Hinfl 


HphI 


Maelll 


MboII 


Msd 


MslI 


MspAlI 


Mwol 


Neil 


Ncol 


NgoAIV 


Nlalll 


PflMI 


Psp5II 


PstI 


PvuII 


Real 


Rsal 


SanDI 


Sapl 


Sau3AI 


SfaNI 


Sfcl. 


Smal 


Sse8647I 


Sspl 


Srul 


Styl 


TaqI 


Taul 


Tfil 


Thai 


Tsp45I 


Tsp5091 


Tthllll 


Tthlllll 


UbaCI 


Xcml 


XmnI 















FIG. 19L 



Enzymes that do not cut: 



Aatll 


AccI 


Aflll 


Afllll 


Ahdl 


Apal 


ApaBI 


AscI 


Avrll 


Bbsl 


Bce83I 


Bell 


Bfal 


Bpu 11021 


BsaAl 


BsaBI 


BsaHI 


BsaXI 


BsmBI 


BspEI 


BspLUllI 


BsrBI 


BsrGI 


BssHII 


Bstll07I 


BstEII 


Clal 


Dral 


Ecil 


Eco47I[I 


Eco57I 


EcoRV 


Fsel 


Haen 


Hgal 


HindHI 


Hpal 


Kpnl 


Maell 


Mlul 


Mmel- 


Msel 


Muni 


Narl 


Ndel 


Nhel 


Nod 


XT T 

Nrul 


Nsil 


Nspl 


NspV 


Pad 


Pflll08I 


PinAI 


Plel 


, Pmel 


Pmll 


PshAI 


Pspl406I 


Pvul 


RleAI 


RsrII 


Sad 


' SacII 


Sail 


Seal 


SexAI 


Sfil 


Sgfl 


SgrAl 


SnaBI 


Spel 


SphI 


Srfl 


Sse8387I 


SunI 


SwaJ 


Taqll 


Taqll 


Vspl 


Xbal 


Xhol 














Enzymes excluded; MinCuts: 1 


MaxCuts: 


10 








Acil 


Alul 


Bbvl 


BsaJI 


BsoFI 


Cjel 


CjePI 


CjePI 


CvUI 


Ddel 


EcoRII 


HaelH 


Mnll 


Mspl 


NlalV 


Sau96I 


ScrFI 


Tsel 


TspRI 













FIG. 19M 



(Linear) MAPSORT of: bovlactof.gb_om check: 2217 from: 1 to: 2351 
LOCUS BOVLACTOF 2351 bp ss-mRNA MAM 
DEFINITION Bovine lactoferrin mRNA, complete cds. 
ACCESSION M63502 
KEYWORDS lactoferrin. 
SOURCE B.taurus, cDNA to mRNA. 

ORGANISM Bos taurus . . . 
Mismatch: 0 MinCuts = 1 MaxCuts: 10 
With 209 enzymes: * 

Acelll CAGCTCnnnnnnn'nnnn_ 

Cuts at: 0 494 526 969 1553 1841 2216 2351 

Size: 494 32 443 584 288 375 135 

Fragments arranged by size: 

584 494 443 375 288 135 32 
Afini A'CryG_T 
Cuts at: 0 1913 2351 

Size: 1913 438 
Ahdl GACnn_n'nnGTC ^ 
Cuts at: 0 1460 2351 

Size: 1460 891 
AiwI GGATCnnnn'n_ 

Cuts at: 0 480 1019 1032 2351 
Size: 480 539 13 1319 
Fragments arranged by size: 

1319 539 480 13 
AlwNI CAG_nnn'CTG 

Cuts at: 0 1600 1631 1928 1946 2351 
Size: 1600 31 297 18 405 
Fragments arranged by size: 

1600 405 297 31 18 
Apol r'AATT_y 

Cuts at: 0 549 1442 1551 2351 
Size: 549 893 109 800 
Fragments arranged by size: 

893 800 549 109 
Aval C'yCGr_G 

Cuts at: 0 101 522 1652 2351 
Size: 101 421 130 1699 
Fragments arranged by size: 

1699 421 130 101 



FIG. 20A 



Avail G'GwC_C 

Cuts at: 0 305 416 460 770 845 986 1149 2244 
Size: 305 111 44 310 75 141 163 1095 

Cuts at: 2244 2351 
Size: 107 
Fragments arranged by size: 

1095 310 305 163 141 111 107 75 44 

BamHI G'GATC_C 

Cuts at: 0 1024 2351 
Size: 1024 1327 

BanI G'GyrC_C 

Cuts at: 0 678 806 1319 1393 1690 1824 2351 
Size: 678 128 513 74 297 134 527 
Fragments arranged by size: 

678 527 513 297 134 128 74 
Banll G_rGCy'C 

Cuts at: 0 - 80 529 1062 1435 2351 
Size: 80 449 533 373 916 

Fragments arranged by size: » 
916 533 449 373 80 
Bbsl GAAGACnn'nnnn_ 
. Cuts at: 0 895 2351 
Size: 895 1456 
Bbvl GCAGCnnnnnnnn'nnnn_ 

Cuts at: 0 83 342 409 412 1842 1915 1920 2351 
Size: 83 259 67 3 1430 73 5 431 

Fragments arranged by size: 

1430 431 259 83 73 67 5 3 

Bed CCATC 

Cuts at: 0 120 128 162 278 881 1283 1823 2351 
Size: 120 8 34 116 603 402 540 528 
Fragments arranged by size: 

603 540 528 402 120 116 34 8 
Bee 83 1 CTTGAGnnjmnnnnnnnnnn_nn' 
Cuts at: 0 524 2351 

Size: 524 1827 
Bcefl ACGGCnnnnrinnnnnnn'n_ 

Cuts at: 0 370 1129 1231 1387 1462 2113 2351 
Size: 370 759 102 156 75 651 238 
Fragments arranged by size: 

759 651 370 238 156 102 75 

Bfal C'TA_G 

Cuts at: 0 1365 2183 2351 
Size: 1365 818 168 
Fragments arranged by size: 

1365 818 168 



FIG. 20B 



Bfil ACTGGG 

Cuts at: 0 1776 2351 

Size: 1776 575 
Bgll GCCn_nnn'nGGC 
Cuts at: 0 448 1578 1822 2351 

Size: 448 1130 244 529 

Fragments arranged by size: 

1130 529 448 244 
Bgin A'GATCJT 
Cuts at: 0 337 2351 

Size: 337 2014 
Bmgl GkGCCC 

Cuts at: 0 1572 1646 2351 

Size: 1572 74 705 

Fragments arranged by size: 

1572 705 74 
Bpml CTGGAGnnnrinnnnnnnnnnjTn' 
Cuts at: 0 516 727 2216 2351 

Size: 516 211 1489 135 

Fragments arranged by size: 

1489 516 211 135 
BpulOI CCTnA_GC 
Cuts at: 0 1699 2202 2351 

Size: 1699 503 149 

Fragments arranged by size: 

1699 503 149 
Bsal GGTCTCn'nnnn_ 
Cuts at: 0 1373 2351 

Size: 1373 978 
BsaAI yAC'GTr 
Cuts at:' 0 1916 2351 

Size: 1916 435 
BsaHI Gr'CG_yC 

Cuts at: 0 32 807 1218 2351 
Size: 32 775 411 1133 

Fragments arranged by size: 

1133 775 411 32 
BsaWI w'CCGG_w \ 
Cuts at: 0 15 1339 2351 
Size: 15 1324 1012 

Fragments arranged by size: 

1324 1012 15 
BsaXI ACnnnnnCTCC 
Cuts at: 0 634 1058 2351 
Size: 634 424 1293 
Fragments arranged by size: 

1293 634 424 



FIG. 20C 



Bsbl CAACAC 

Cuts at: 0 2029 2351 

Size: 2029 322 
BscGI CCCGT 

Cuts at: 0 449 498 702 2351 
Size: 449 49 204 1649 
Fragments arranged by size: 

1649 449 204 49 — 
BseRI GAGGAGnnnnnnnn_nn' 
Cuts at: 0 638 1119 1170 2198 2351 
Size: 638 481 51 1028 153 
Fragments arranged by size: 

1028 638 481 153 51 
BsiHKAI G_wGCw*C 
Cuts at: 0 191 1767 2351 
Size: 191 1576 584 
Fragments arranged by size: 

1576 584 191 
BsmAI GTCTCn'nnnn_ * 
Cuts at: 0 361 703 723 949 1373 1897 2351 
Size: 361 342 20 226 424 524 454 
Fragments arranged by size: 

524 454 424 361 342 226 20 
BsmBI CGTCTCn'nnnn_ 
Cuts at: 0 703 723 2351 
Size: 703 20 1628 
Fragments arranged by size: 

1628 703 20 
BsoFI GC'n_GC 

Cuts at: 0 97 155 32 1 331 401 423 1193 1856 

Size: 97 58 166 10 70 22 770 663 

Cuts at: 1856 1909 1929 2351 
Size: 53 20 422 

Fragments arranged by size: 

770 663 422 166 97 70 58 53 22 
Bsp24I GACnnnnnnTGGnnnnnnn_ruuinn' 

Cuts at: 0 76 108 260 292 590 622 882 914 

Size: 76 32 152 \ 32 298 32 260 32 

Cuts at: 914 1725 1757 2351 
Size: 811 32 594 
Fragments arranged by size: 

811 594 298 260 152 76 32 32 32 



FIG. 20D 



Bspl286I G_dGCh'C 

Cuts at: 0 80 191 529 1062 1435 1574 1648 1767 

Size: 80 111 338 533 373 139 74 119 

Cuts at: 1767 2351 

Size: 584 

Fragments arranged by size: 

584 533 373 338 139 119 111 80 74 
BspEI TCCGG_A 
Cuts at: 0 15 2351 

Size: ' 15 2336 
BspGI CTGGAC 

Cuts at: 0 416 511 1634 2351 
Size: 416 95 1123 717 
Fragments arranged by size: 

""" 1123 717 416 95 
BspMI ACCTGCnnnn'nnnn_ 
Cuts at: 0 448 997 2351 
Size: 448 549 1354 

Fragments arranged by size: ^ 
1354 549 448 
BsrI ACTG_Gn* 

..Cuts at: 0 324 635 773 810 1779 2351 

Size: 324 311 138 37 969 572 
Fragments arranged by size: 

969 572 324 311 138 37 
BsrBI GAG'CGG 
Cuts at: 0 1192 2351 

Size: 1192 1159 
BsrDI GCAATG_nn' 
Cuts at: 0 2101 2351 

Size: 2101 250 
BstXI CCAn_nnnn'nTGG 
Cuts at: 0 963 2351 

Size: 963 1388 
BstYI r'GATC_y 

Cuts at: 0 337 1024 2351 
Size: 337 687 1327 
Fragments arranged by size: \ 
1327 687 337 
Bsu36I CC'TnA_GG 
Cuts at: 0 1089 1153 2351 
Size: 1089 64 1198 
Fragments arranged by size: 

1198 1089 64 



FIG. 20E 



CviRI TG'CA 

Cuts' at: 0 425 577 616 695 1237 1491 1770 2174 

Size: 425 152 39 79 542 254 279 404 
Cuts at: 2174 2351 
Size: 177 
Fragments arranged by size: 

542 425 404 279 254 177 152 79 39 

Dpnl GA'TC 

Cuts at: 0 339 474 897 1026 1518 2351 
Size: 339 135 423 129 492 833. 
Fragments arranged by size: 

833 492 423 339 135 129 
Drain CAC_nnn'GTG 
Cuts at: 0 1886 2035 2351 
Size: 1886 149 316 
Fragments arranged by size: 

1886 316 149 
DrdI GACnn_nn'nnGTC 

Cuts at: 0 353 1239 2351 . 
Size: 353 886 1112 
Fragments arranged by size: 

1112 886 353 
"brim GAACCA 

Cuts at: 0 146 634 659 2351 
Size: 146 488 25 1692 
Fragments arranged by size: 

1692 488 146 25 
Dsal C*CryG_G 

Cuts at: 0 1144 1213 1402 1477 1507 2351 
Size: 1144 69 189 75 30 844 
Fragments arranged by size: 

1144 844 189 75 69 30 
Eael y*GGCC_r 

Cuts at: 0 321 382 977 1193 2041 2098 2351 
Size: 321 61 595 216 848 57 253 
Fragments arranged by size: 

848 595 321 253 216 61 57 



FIG. 20F 



Earl CTCTTCn'nnn_ 

Cuts at: 0 54 2351 

Size: 54 2297 

Ecil TCCGCC 

Cuts at: 0 259 2351 

Size: 259 2092 
Eco57I CTGAAGminiiimiirmiiiiniin_nri' 
Cuts at: 0 1787 2283 2351 
Size: 1787 496 68 
Fragments arranged by size: 

1787 496 68 
EcoNI CCTnn'nnnAGG 
Cuts at: 0 206 840 1698 2351 
Size: 206 634 858 653 
Fragments arranged by size: 

858 653 634 206 
EcoO109I rG*GnC_Cy 

Cuts at: 0 305 845 986 1149 1628 2244 2351 

Size: 305 540 141 163 479 616 107 ^ 
Fragments arranged by size: 

616 540 479 305 163 141 107 
EcoRI G'AATT_C 

Cuts at: 0 1442 1551 2351 
Size: 1442 109 800 
Fragments arranged by size: 

1442 800 109 
Faul CCCGCnnnn'nn_ 

Cuts at: 0 65 205 290 1071 1295 2140 2351 
Size: 65 140 85 781 224 845 211 

Fragments arranged by size: 

845 781 224 211 140 85 65 
Fokl GGATGnrinnnnnnn'nnnn_ 

Cuts at: 0 185 273 288 462 828 891 1293 1488 

Size: 185 88 15 174 366 63 402 195 
Cuts at: 1488 2351 
Size: 863 
Fragments arranged by size: 

863 402 366 \ 195 185 174 88 63 15 



FIG. 20G 



Fspl TGC'GCA 

Cuts at: 0 1541 2351 

Size: 1541 810 
Gdffl y'GGCC_G 

Cuts at: 0 321 382 977 1193 2098 2351 

Size: 321 61 595 216 905 253 

Fragments arranged by size: 

905 595 321 253 216 61 
Hael wGG'CCw 

Cuts at: 0 1315 2043 2351 
Size: 1315 728 308 
Fragments arranged by size: 

1315 728 308 
* Haell r_GCGC'y 

Cuts at: 0 810 1050 2351 
Size: 810 240 1301 
Fragments arranged by size: 

1301 810 240 
Hgal GACGCnnnnn'nnnnn_ 
Cuts at: 0 40 1207 2351 
Size: 40 1167 1144 

Fragments arranged by size: 

1167 1144 40 
HgiEII ACCnnnnnnGGT 
Cuts at: 0 275 2351 

Size: 275 2076 
Hhal G_CG'C 

Cuts at: 0 809 920 1049 1118 1542 2151 2239 2351 
Size: 809 111 129 69 424 609 88 112 
Fragments arranged by size: 

809 609 424 129 112 111 88 69 

Hin4I GAbnnnnnvTC 

Cuts at: 0 1289 1459 1588 1845 2351 
Size: 1289 170 129 257 506 
Fragments arranged by size: 

1289 506 257 170 129 
HincII GTy'rAC 

Cuts at: 0 609 1523 2551 
Size: 609 914 828 
Fragments arranged by size: 

914 828 609 



FIG. 20H 



Hindm A'AGCT_T 

Cuts at: 0 903 2351 

Size: 903 1448 
Hirifl G'AnT_C 

Cuts -at: 0 19 354 487 516 1002 1041 1597 1790 

Size: 19 335 133 29 486 39 556 193 

Cuts at: 1790 1877 2351 

Size: 87 474 

Fragments arranged by size: 

556 486 474 335 193 133 87 39 29 
HphI GGTGAnnnnnnn_n' 
Cuts at: 0 191 1121 2351 

Size: 191 930 1230 

Fragments arranged by size: 

1230 930 191 
Kpnl G_GTAC'C 
Cuts at: 0 1397 2351 

Size: 1397 954 
Maell A'CG_T * 
Cuts at: 0 112 712 1201 1705 1714 1915 2064 2351 

Size: 112 600 489 504 9 201 149 287 

Fragments arranged by size: 

600 504 489 287 201 149 112 9 
Maelll *GTnAC_ 

Cuts at: 0 266 517 1202 1838 2093 2351 
Size: 266 251 685 636 255 258 
Fragments arranged by size: 

685 636 266 258 255 251 
MboII GAAGAnnnnnnn_n' 

Cuts at: 0 41 188 . 404 545 900 1094 1175 2082 

Size: 41 147 216 141 355 194 81 907 

Cuts at: 2082 2351 
Size: 269 
Fragments arranged by size: 

907 355 269 216 194 147 141 81 41 



FIG- 201 



Mmel TCCrACimirnnnnnnnnnnnnnnnjon' 
Cuts at: 0 2248 2351 

Size: 2248 103 
MscI TGG'CCA 
Cuts at: 0 2043 2351 

Size: 2043 308 
Msel T'TA_A 

Cuts at: 0 724 2351 - 

Size: 724 1627 
MslI CAynn'nnrTG 

Cuts at: 0 204 373 480 1476 1506 2351 
Size: 204 169 107 996 30 845 
Fragments arranged by size: 

996 845 204 169 107 30 
Mspl C*CG_G 

Cuts at: 0 16 237 302 431 653 976 1340 1678 

Size: 16 221 65 129 222 323 364 338 

Cuts at: 1678 1974 2351 
Size: 296 377 
Fragments arranged by size: 

377 364 338 323 296 222 221 129 65 
MspAlI CmG'CkG 

Cuts at: 0 413 422 465 565 2351 

Size: 413 9 43 100 1786 

Fragments arranged by size: 

1786 413 100 43 9 
Narl GG'CG_CC 
Cuts at: 0 807 2351 

Size: 807 1544 
Neil CC's_GG 

Cuts at: " 0 238 303 653 654 976 1679 1974 2351 
Size: 238 65 350 1 322 703 295 377 
Fragments arranged by size: 

703 377 350 322 295 238 65 1 

Ncol C'CATG_G 

Cuts at: 0 1507 2351 
Size: 1507 844 

Nhel G'CTAG_C 

Cuts at: 0 2182 2351 
Size: 2182 169 

Nlalll _CATG' 

Cuts at: 0 44 287 858 1441 1511 2351 
Size: 44 243 571 583 70 S40 

Fragments arranged by size: 

840 " 583 571 243 70 44 



FIG. 20J 



PflMI CCAnnnn'nTGG 
Cuts at: 0 1631 2351 

Size: 1631 720 
Plel GAGTCnnnn'n_ 

Cuts at: 0 27 362 524 996 1591 2351 
Size: 27 335 162 472 595 760 

Fragments arranged by size: 

760 595 472 335 162 27 

Pmll CAC'GTG 

Cuts at:' 0 1916 2351 
Size: 1916 435 

Psp5n rG'GwC_Cy 

Cuts at: 0 305 845 986 1149 2244 2351 
Size: 305 540 141 163 1095 107 
Fragments arranged by size: 

1095 540 305 163 141 107 
Pspl406I AA'CG_TT 
Cuts at: 0 112 2351 

Size: 112 2239 
PstI C_TGCA'G 

Cuts at: 0 697 1493 1772 2351 
Size: 697 796 279 579 
Fragments arranged by size: 

796 697 579 279 
PvuII CAG'CTG 

Cuts at: 0 413 422 565 2351 
Size: 413 9 143 1786 
Fragments arranged by size: 

1786 413 143 9 

Rsal GT'AC 

Cuts at: 0 125 501 1053 1122 1395 1665 2351 

Size: 125 376 552 69 273 270 686 

Fragments arranged by size: 

686 552 376 273 270 125 69 
SanDI GG*GwC_CC 
Cuts at: 0 305 2351 

Size: 305 2046 
Sapl GCTCTTCn , nnn_ \ 
Cuts at: 0 54 2351 

Size: 54 2297 

Sau3AI 'GATC_ 

Cuts at: 0 337 472 895 1024 1516 2351 
Size: 337 135 423 129 492 835 
Fragments arranged by size: 

835 492 423 337 135 129 



FIG. 20K 



Seal AGT'ACT 

Cuts at: 0 1665 2351 

Size: 1665 686 
SfaNI GCATCnnnnn'nnnn_ 

Cuts at: 0 250 251 806 1246 1256 2351 
Size: 250 1 555 440 . 10 1095 
Fragments arranged by size: 

1095 555 440 250 10 1 
Sfcl CTryA_G 

Cuts at: 0 693 1489 1768 2351 

Size: 693 796 279 583 
Fragments arranged by size: 

796 693 583 279 
Smal CCC'GGG 
Cuts at: 0 654 2351 

Size: 654 1697 
Sspl AAT'ATT 
Cuts at: 0 2076 2351 

Size: 2076 275 
Styl C'CwwG_G 

Cuts at: 0 71 80 223 452 1507 2351 
Size: 71 9 143 229 1055 844 

Fragments arranged by size: 

1055 844 229 143 71 9 
TaqI T'CG_A 

Cuts at: 0 116 523 1032 1819 2351 
Size: 116 407 509 787 532 
Fragments arranged by size: 

787 532 509 407 116 
Taqll G AC CG Annnnnnnnn_nn' 
Cuts at: 0 174 457 2351 
Size: 174 283 1894 
Fragments arranged by size: 

1894 283 174 

Taul GCsGC 

Cuts at: 0 155 321 1193 2351 
Size: 155 166 872 1158 
Fragments arranged by size: \ 

1158 872 166 155 
Tfd GAwT_C 

Cuts at: 0 487 1041 1790 1877 2351 
Size: 487 554 749 87 474 
Fragments arranged by size: 

749 554 487 474 87 



FIG. 20L 



Thai CG'CG 

Cuts at: 0 246 1118 2239 2351 
Size: 246 872 1121 112 
Fragments arranged by size: 

1121 872 246 112 
Tsel GCwGC 

Cuts at: 0 97 331 401 423 1856 1909 1929 2351 
Size: 97 234 70 22 1433 53 20 422 

Fragments arranged by size: 

1433 422 234 97 70 53 22 20 
Tsp45I 'GTsAC_ 

Cuts at: 0 266 517 1202 1838 2093 2351 
Size: 266 251 685 636 255 258 
Fragments arranged by size: 

685 636 266 258 255 251 
Tsp509I 'AATT_ 

Cuts at: 0 549 1442 1551 2298 2329 2351 
Size: 549 893 109 747 31 22 
Fragments arranged by size: ^ 
893 747 549 109 31 22 
TspRI CAGTGnn' 

Cuts at: 0 171 642 742 817 1182 1232 1304 1772 

Size: 171 471 100 75 365 50 72 468 
Cuts at: 1772 2036 2351 

Size: 264 315 

Fragments arranged by size: 

471 468 365 315 264 171 100 75 72 
Tthllll GACn'nnGTC 
Cuts at: 0 88 515 1737 2351 

Size: 88 427 1222 614 

Fragments arranged by size: 

1222 614 427 88 
Tthlllll CAArCAnnnnnnnnn_nn' 

Cuts at: 0 279 604 729 1368 1938 1976 2351 
Size: 279 325 125 639 570 38 375 
Fragments arranged by size: 

639 570 375 325 279 125 38 

t 



FIG. 20M 



UbaCI wGTACw 

Cuts at: 0 1665 2351 

Size: 1665 686 
Xcml CCAnnim_n'nnnnTGG 



Cuts at: 


0 


450 2351 






Size: 


450 


1901 






Xhol C'TCGA G 








Cuts at: 


0 


522 2351 






Size: 


522 


1829 






Xmnl GAAnn'nnTTC 






Cuts at: 


0 


48 232 2351 




Size: 


48 


184 2119 






Fragments arranged by size: 








2119 


184 48 






Enzymes that do 


cut and were not excluded: 


Acelll 


AfUII 


Ahdl 


Alwl 


AlwNI 


BamHI 


BanI 


Banll 


Bbsl 


Bbvl 


Bfal 


Bfil 


Bgll 


BgUI 


Bmgl 


BsaAI 


BsaHI 


BsaWI 


BsaXI 


Bsbl 


BsmAI 


BsmBI 


BsoFI 


Bsp24I 


Bspl286I 


BsrI 


BsrBI 


BsrDI 


BstXI 


BstYI 


Dralll 


DrdI 


Drdll 


Dsal 


Eael 


EcoNI 


EcoO109I EcoRJ 


Faul 


Fold 


Haell 


Hgal 


Hgi 


EII 


Hhal 


Hinfl 


HphI 


Kpnl 


Maell 


Maelll 


Msel 


MslI 


Mspl 


MspAlI 


Narl 


Nlalll 


PflMI 


Plel 


Pmll 


Psp5II 


Rsal 


SanDI 


Sapl 


Sau3AI 


Seal 


Sspl 


Styl . 


TaqI 


Taqll 


Taul 


Tsp45I 


Tsp509I TspRI 


Tthllll 


Tthllin 


Xmnl 










Enzymes that do not cut: 






Aatll 


AccI 


Aflll 


Apal 


ApaBI 


Bael 


Bcgl 


Bcgl 


Bell 


BplI 


BsiEI 


BsmI 


BspLUllI 


BsrFI 


BsrGI 


BstEII 


Clal 


Dral 


EagI 


Eco47III 


Mlul 


Muni 


Ndel 


NgoAIV 


NotI 


NspV 


Pad 


Pflll08I 


PinAI 


Pmel 


RleAI 


RsrII 


Sad 


SacII 


Sail 


SgrAI 


SnaBI 


Spel 


SphI 


Srfl 


SunI 


Swal 


Vspl 


Xbal 




Enzymes excluded; MinCuts: 1 i 


VlaxCuts: 


10 


Acil 


Alul 


BsaJI 


BslI 


BsmFI 


CjePI 


CjePI 


CviJI 


Ddel 


EcoRII 


NlalV 


Sau96I 


ScrFI 







Apol 


Aval 


Avail 


Bed 


Bce83I 


Bcefl 


Bpml 


Bpu 101 


Bsal 


BscGI 


BseRI 


BsiHKAI 


BspEI 


Bs V Gt r 


BspMl 


Bsu36I 


CviRI 


Dpnl 


Earl 


Ecil 


Eco571 


Fspl 


Gdill 


Hael 


Hin4I 


Hindi 


Hindlll 


MboII 


Mmel 


MscI 


Neil 


Ncol 


Nhel 


Pspl406I 


PstI 


PvuII 


SfaNI 


Sfd 


Smal 


Tfd 


Thai 


Tsel 


UbaCI 


Xcml 


Xhol 


ApaLI 


AscI 


Avrll 


Bpu 11021 


BsaBI 


Bsgl 


BssHII 


BssSI 


Bstll07I 


EcoRV 


Fsel 


Hpal 


Nrul 


Nsil 


Nspl 


PshAI 


Pvul 


Real 


SexAI 


Sfil 


Sgfl 


Sse8387I 


Sse8647I 


Sail 


Cac8I 


Cjel. 


Cjel 


Haelll 


Mnll 


Mwol 



FIG. 20N 



